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(54) MANUFACTURE OF ELECTRON EMITTING ELEMENT, AND MANUFACTURE OF 
ELECTRON SOURCE AND IMAGE FORMING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the electron 
emitting characteristic by giving the organic metal 
included solution including the organic metal and the 
metal fine grain dispersant for restricting the secondary 
condensation of the metal fine grains to be generated by 
thermal decomposition of the organic metal to a 
substrate and forming a conducive thin film with the 
thermal decomposition of the organic metal solution 
given to the substrate. 

SOLUTION: A surface conductive electron emitting 
element has a pair of element electrodes 2, 3 and a 
conductive thin film 4 having an electron emitting part 5 
on a substrate 1. This method of manufacturing this 
element has a process for giving the organic metal 
included solution, which includes the organic metal and 
the metal fine grains dispersant for restricting the 
secondary condensation of the metal fine grains to be J |. v * 

generated by the thermal decomposition of the organic L 
metal, to the substrate and a process for forming the 

conductive thin film 4 with the thermal decomposition of the organic metal solution given to the 
substrate 1. As the organic metal a water-soluble metal compound is used, and especially, the 



4&. 



organic metal compound is appropriate because it is easy to be burned. 
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JP Laid-Open Patent Gazette No. 2000-200544 
Claims: 

1. A method for manufacturing an electron-emission device having a pair of 
electrodes and a conductive thin film having electron emission portions on a 
substrate which comprises the steps of 

applying an organic metal-containing solution containing a metal fine 
particle dispersant for controlling secondary condensation of an organic metal 
and a metal particle formed by thermally decomposing the organic metal on said 
substrate, and 

forming a conductive film by thermally decomposing an organic metal 
solution applied onto said substrate. 

2. The method according to claim 1 , wherein said metal fine particle dispersant 
has a coordinative functional group forming a complex with a metal, and is a 
water soluble high molecule compound acting as a high molecule protecting a 
metal fine particle. 

3. The method according to any one of claims 1 and 2, wherein said metal fine 
particle dispersant is poly (N-vinyl-2-pyrrolidone). 

4. The method according to claim 1, wherein said organic metal-containing 
solution contains univalent lower alcohol of 1 -4 carbon atoms. 

5. The method according to claim 4, wherein said lower alcohol is any one of 
methanol, ethanol, 1-propernol, 2-propernol and 2-butanol. 

6. The method according to any one of claims 5 and 5, wherein said lower 
alcohol has 5-35wt/% in concentration. 

7. The method according to claim 1, wherein said organic metal-containing 
solution contains a water-soluble high-boiling point solvent having higher boiling 



point than thermally decomposing temperature of said organic metal. 

8. The method according to claim 7, wherein said water-soluble high-boiling 
point solvent is a poltyhydric alcohol. 

9. The method according to claim 8, wherein said polyhydric alcohol is glycerol. 

10. The method according to any one of claims 1-9, wherein the step for 
applying said organic metal containing solution onto said substrate is preformed 
by an ink-jet method. 

11. The method according to claim 10, wherein said ink-jet method is a 
bubble-jet method or piezo-jet method. 

12. A method for manufacturing a electron source in which the plurality of 
electron emitting devices having a pair of electrodes and a conductive film 
having a electron emitting portion are arranged on the substrate, characterized 
in that 

said electron-emitting devices are formed by using the method according 
to any one of claims 1-11. 

13. The method according to claim 12, wherein in the plurality of electron 
emitting devices formed on the substrate, a pair of electrodes is connected in 
vicinity of the intersecting point of processional wirings being orthogonal each 
other. 

14. The method of for manufacturing an image-forming apparatus in which an 
image-forming member and an electric source in which the plurality of electron 
emitting devices having a pair of electrodes and a conductive film having a 
electron emitting portion are arranged on the substrate is arranged oppositely 
each other, characterized in that 

said electron emitting device is manufactured by using the method 
according to any one of claims 1-11 . 
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y77 - i/-h6 i«xfc«^6 7©3&S£fi&-r&gift 

£ttm&<D<JT7U- h6 l{»SiT5Ci*5-Ct 
4. BP*. S**6 7Ctffl£^#6 2£iit#l,. 
X V V- h 6 6 . £##6 2 RVm* 6 7 mffl&Srfll 
IjSOT — 7x-x7l/-h66. UT^U 
-h6 1^tC. X-^-if-£l^*;h£^^©3t8Ff*£ 

[0 0 7 0] 3?:M&M6 4«:. * y * n - A©»£««# 
»©^6^fiS-T4C£*5-C#4. *7-©m^K©Jl 
^7fc{*©ie?iJfc:J:«5:7*^ *x h^W:?"* 

[0 07 1 ]7i-X7'U-h6 6lC«. ^etC^K 
©«mtt£iS£>£fc<*. m*)»6 4©^HfflJ«:2i^«ffi 

[0072] AK*%w<Dmm%m&&<DM&timD- 

Ig-l : Kft. ^^-^g. iaK%£'©»(SX^ 
*T-mS*^T-«CtB^7-©^»^©Xg- 1 £(5I«© 

[0073111-2 : WIS^JS^W*?g«?rS^(Cf=t 

■^■rsxii 

ST-Sttb^T-©Si{Jt*i*©X|i- 2 iPFDo 

[0074] ig- 3 : mm&m^*mm*Mftm 
[0075] ig- 4 : mm? * - 5 >flg 

^T©S?ii^©Xg-4 £|^fil©«ia«r^„ 
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C0 076] xn-5 immtum 
[0 07 7] in- 6 .mmum 

[0 07 8] IS-7 :£^tXH 
B^ttHS**B7j*<DSES« <fc 0 7t5Hcgf« L , HT-ffi 
fflR^WBJffiOXa- 6 <fcH*D33EffcXS*Jfc 

[0079] &±<D£$fj:*&W<Dm®Bf&m&<Dn& 

Cc, ^S*«flEL/3fc««:xS-4JM»*tforfeA 
<, XSJB, XSfcCWcRibOTttftt*. 
[0080] 

[008 1] HJS^I 1 

To HT. **iaor«Jfi*ffi<DSW8«iai&CfH3K: 
[008 2] XH-a 

hU^h (RD-2000N-4L B^bdEtUH) 

Z»7t*7L, *^«SHML»3 
[0083] It- b 

tf'J (N~ trr.;U- 2 -fD'J F>) £SSi£S0. 6 

;l/7^>-^^ASS!(Pd (NH z CH 2 CH z O 
H) 4 (CH 3 COO) 2 ) «'*7^9ASHftftjMfr 
0. 1 5 % £ ft £ <£ 5 U r *a<0«*4Sfc. 

[0084] iiBOTkSSKOjgS*^'?^^* v 

9h^;>jfA,?FBC-0 1 tCcfc-^r, XII 

[0 0 8 5 ] m 1 2«C2«tt«rfl9C^W«*K"C*S 
fulfil h7^/x^/-;l/T * >-'<7^Affls|fc<D8fc 

[0086]il2<i:l fh7*yx^y-;l/T$> 

->*vv>^j>mm<Dm&mm&\* 1 2 0-2 8 o°c~c& 
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TfflC>/c*'; (N- fc^;u-2 - t*n «; F>) <D&#8? 

*sg&*3 0 0-4 5 0 m c±mt&&m<DmatKs&J: b *> 

<»«Hfltt) & 2 9 0XJ£W«^<D»#SSg& 
[008 7] Jim- c 

XS-br^L/c^, 4 5 o-crA^-c^i/ 

»ttWH*»fltbfc. «±<DXIfte c fc9S<*l±lt v * 
10 *«B2> 3, *«SW4ft£«fc«t,fc. 

[ 0 0 8 8 ] ^CCC. Il-c ^r^^/c^lSfeWIOSft^ 

mi (DMQ&mgzmcwtwLtc. *£**>:/cct 1 x 1 
wsErcao. ccoK35jeassaw7*-5>^xe. 

m 1 Cc^Lfc^£0D«ftfcttEI 1 ccff LtcW% 
20 [0 089 ]i7tCM^T k 7 5^2887*0. 7 

2av3U3R^««. 4 ummmm* 5 

{»T-ftfH»-C**. 7 1 fcttt-f ftHHRTKJ^FWEV 
f *£m?2>tc#><DWms 7 0^162, 3^CD^ 
«ttiW4t»h43IS?WlE I f ftM^&fcabom* 
It. 7 4 «SRT-0*T-ft HU» <fc D fifctti $ n s I 
e £lffi-r Z>tc#><DT s- F«*"C*«. 7 3tt7/- 
F«S7 4CCKffi«:EPttir-»S/c«)©lS£E««. 7 2 fctJS 

30 ^«^»ffl»5«fcoftmsnsifcHj«aEi e*aajer 

BE* 1 kV-I 0 kV<DffiB<hU T^-FSS<b«^- 
ttttJ*^£<Dffi«H«: 2 mm- 8 mmGDffiffli LX$m 
*fr5C£**r*S. *fc. 7 7l«SttftXg*tT5IR 

[0 090] KSS87 5 rt«C» % ^ER*<DJK£iW<D 

ra©Kffl»H*Tr flWH3ap«*fT* £ «t 5 «c ft r 

40 ^\ >T*>>j<>^*^6ftSiBiSX^SaBafiCc<fct)«fiE 

±mz. ^ot-jr-fcj:&3 5ox;*rj|ii«r» 

[0 0 9 1 ] XII- d 

o^^r, 07(DK^Ma^gp t 9r^4--^>^xg* 
wg&to'WTjeg&v* ^xKiSMov^e>o. iv 

50 (D/^^XtpIi^^^l/X^Pi^^n-eni msec. 10m 
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seci \std&$m.t U5t„ * - s > #mm<Dl& 

T«. igUttifMOiginfil** 1 MQfcLLi L/c 

[0 09 2] 134«:*|«fe«»|-Cffll,^c7*-5>^^ 
^fjk-T. ^T*S2. 3Ccte(,>-C. — ^©mSS: 

[009 3] 1*1- e 

S*tf o /c. ffiffitlgitt7 *- - 5 > ^T?^ LtcHS 

ssi f, StffimiS i e *is b < t-r sifi-c* s„ 10 
[0094] m&itxms. r-fe h >ttx*wsms.K. 

lxlO-'TorriAU ^Vl/XjgflFffl 1 5 V . 
^lilmsec. >*>\>xffim lOmseci L,tc%eB& 

[ 0 0 9 5 ] m 5 Ctffittf tl^^fc^A^&JF^Tr; 
[0096] xm- f 

mm I e?rSS3-tt-5Xg-C*S. X^S^*2 5 
"Tor r-C&ofc. 

[0097] C©X£Sr*^]ftliiJ^©#tt 

*»jeofc. 9mw> tmwti>m8®m&*&iom 

1 OmtCDW-mm-C . I f 2 mA + 0 . 05m 

A. Wlffil e3wA+0. 0 6 At A"C*o/c. 30 

[0098] ftmim&vmTi&Bim^HDTtmii'mj-m 
[0099] mm i 

mmm 1 on- b x^Mfo&^Qif&icisvzumii 
©i^WT-jfc. #y e^-^T^^-j^itfiigeo. 

0 5%. 2 -7'cmV-.rt/£M;B?£gl 5%. x^U> 

-t^i^y-^T 5>-^5^Af|fI& (Pd (NH, 
CH ; CH,OH) , (CH.COO) ; ) ^^y^Ai 
wSk&vm 0. 1 5 % £ £ <fc 5 Kigjg t TfSfe©jg?8t 

[0100] ±ffi©*^j«©^?r^'^^* v 
CD-Y>^i^xy f-gg (*i*^> (80 S?, ^7Ayx 
? h7'i>$-\, KBC-0 1 Kiot, II 

- a XBfS, L fc^mSSO'S^^SSPacc 4 @|SJ©3r (C 

[o i o i ] ms&minMmLtcjz^iCT' h?*^x* 5 o 
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s-jvt s. >-^is^j*m&<Dt&ftmu.m3.\ 20-- 

©ifc.Stt 1 9 7 *CiWS^^cD^»?iaS<fc 9 *>3S#iS 

[0102] -e©ffe©xs^is^ i tmwucn-oxw 
htitcm^wcmm^<om^mtii^mt. m*wm i f 

1. 5mA±0. 2 mA. StfcHUfln; I el. 3uA± 
0. 15/iAr4ofc. 

[0103] ^ttSJS^©^&aim-?©*^^Si 
I2«> h . ^ * - 5 > yigtc J: o tM L /cmsf fcGJC 

[0104] mnm2 

[0105] n*U<D— gp©^ffill?ra9 ( a ) Oct* 

-r. */c — ^©^©^05:09 <b) (ctk-t. 0 

(CfcOT. 9 1 9 8 «D x n iCMfcTZtfUft 

9 9«DynOC«t£;-rS5flJ^|Sli3^. 9 4«*m 

mmm. 92. 9 3«^m®. 9 7 «Hr«atftif 

TT'L'-hiltlMfflWc. IlOiJ, NTSCti 

[0106] 11- 1 : mmtbtc&w35xmfr\±. 
Ltc m*mmmf%ut2 0 um. *^-«s©ihw*i 

2 5 At mi L/c„ 

[0107] II- 2 : Flfm*:*.* <)->&ifflmxft 
f&Ufc. Ale. mil. 0ym©li«»@5 1?:X7 

[0108] TM- 3 : d< y ( N - f-;U- 2 - trn y 
F>) ^MfiifffiO . 6%. 2 -•7*n/^y-;l'5ras?S 
K15%. U>i"J P-;^lt(6g 1 

mm (Pd (NH.CH.CH.OH) 4 (CH 3 CO 
O) ,) ^^•^v ; '7AmfiigKA^0. 1 5%i^SJ: 

[0109] ±K©*j8«0«Si* fx * h^i 

aerate 4 iii5ifiiBf«c#^ l fc„ 

[0110] 11-4 : ^(c^x-X^U- h^fiSU 

m&stitcmytmtjz*^-, zimi&ztixmmt l 
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to i i i ] xii- 5 mm- i-3tmucS»* 

[0112] Ig-6 : 1 x 1 0" 7 To r r £*V%m 

- 5 >y©Sfefrtt % l <h|nif£r&£ 0 10 

[0113] Xg-7 : 1 x l 0" 7 To r r £~e%m 
T-fe h>£ 1 0' 3 To r r £rg|«lV*>&«AU 
Sfg^Dxn, DymcfcO***CC«E*«|&-C#*tl 

>ifeSR^«j6Wt?3mA«:&" 3 /ti*, rSttftX 

[0 1 1 4] XH-8 :m>X, 9KR«J:0Sf«*^ 
(cfT^fcft. 2 5 0XT3MCi^tUROW6 20 

L/C 

[0115] K±<D<fc^icbrftfi£ly/c#iMvh y^x 
i^J(DST-®*raCir«^U/cffiftB^SfC, NTS 

/c«xDffittl3i»©«aE«K:oc^r , H l o *flK,>-cBMH 

[ 0 1 1 6 ] S 1 0 Kl:fel>T , 1 0 1 ttHHRSI^S^ 
*Jk 1 0 2«*S@B, 1 0 3ttWJfflI|IIK, 1 0 4« 
UV b U^X£~C£>£ 0 105tt7^>^*y, 1 0 6 30 
fffiMM#AKBB. lOTtt^Mf^m Vxfc 

= 150, n = 450il/c e 

[0117] fto*rt*Jl/ 1 0 1 ffi^-D oxl-Do 
xm, ^Doyl-Doyn, SWSJIffl^-H v*^ 
Or«»D«ftHBiJ»*Lrc»-S. Si^Dox 1-D 
oxm«:tt ^nn^^m IP 

ft. MffNW©f^J«Ccvhi;^xE«Stifc«^JS[a 

^BJjnstis. 40 

[0118] S^D yl-Dyn fctt v BuSB^ft^fc: 
HvCCtf:, SSMffiBV a <fc 0 . W&tf 1 0 k V<Dffifc 

[0119] *aaa»i o ztc-o^xmm-rz* mmn 

Sl-Smti»^ltt^) 50 



mm 2000-200544 
18 

;H 0 x l-Doxm<hlSWtC«i$ti 

3„ Sl-Sm©S^-f^>y*m fMfflHsIBlO 
3*sa*TSS0fflI«-^T s c a nCC»r?CirttftTSfe 

[o 120] j&asiEBVxtt. #w<D»£cctt»F-tt 
b**©*hs («T-ttau#c»ffl«BE) ccs-?^, 
?nrt^j:t *^«c Hup ? n * mmrnK^m^mm u # 

[0121] •rananrostt. *«j:9A2rt-sw* 
m?t«4WT^ 8 maiBBio3». njjgifi 

*WKR1 0 6J:9aS6tt£EIJBla-5rrs yncici 
r?C»r. SoP(c^tL/TT s c a nfcctO'T s f t tecfctf 
Tmr y©SWaifif*l64tS. 

[0122] snmt#^RiBB i o 6 tt, nmfrbxft 
$tiz>NT s c r u trm-st a> 6 mmm^f&& t n 

^stiasg i o 6 tcj: o^gt $n/cim«tf«, sflsan 

«*i*TOW«*J:0«*^ CCrBIW<3!)ttJ: 
Tsync(i#<bL/ti^0/c o U bfft#*»6a 

m s hatoneftw»ai: data(i^« 

L>/c„ fi[DATAfi#«^^ h l/^^l 0 4K.\t)$ 
[0123]^7h U^X $ 1 0 4«. B$*5»JW(C^ 'J 

T;uccA^$n^H?iaDATA{i-^^, mm<oi^-(> 
may y Tfr/rt? u^Ms/cft©*)©^ mrta^J 
aisBi o 3ofc0i*e>n^©jajft^T s f t ks^t 

«Mtr* (IPft, HHPftTs f t». V7 hl/^dr 

u^x* i 04 otom^^n-s. 

[0124] 7^>y*y 105«, Biftl 

0, MHRrBBl 0 3 J:0ii6n^$iJiaim-^Tmr ylOfc 
otll I d 1 - I d rKDrtS^rlBtlcT^o IB«3n/c 

©U*«#tt. JKDoyl-Do yn*IDt«S^ 
W101 A<E>«^)RtB9R^ceMll3ti&. 
[0125] ccm 'W*«£W^K:<J:oTa8l 
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[oi26]^7M/^x^io 4^>f >y^r«; 1 0 
tm soiiircf rbnntmc >&t>-c&z> 0 

[0 12 7] C0£5&IE1&[h1&KJ:9, ^^^^;U<D 
SH^S&tfifH^ g^^Dox l-Doxm, D 10 
oyl-Doyn *ftl,X'im.*vm~fZ> C tdcj: *) v 

[0128] lE^Hv^/Mt^^Jl'A.y^S 5CC 
[0129] 

[^o^om] *^^cc^n^, mraio^s^jcD^ii 20 

[0ffi<Dffi#^lttW] 

[01 ] *^©*^W*^Wo«JGK** , S1BE« 
0-C&£ o 

[02] *^©«Tttu*^©tt©(«<ofl^*s-r 30 

[0 3] *«W<«HJft^S**TXSHr**. 

[04] *tt«irflai^iis^^-5>y»g^«:^-r 
0-e*£ o 

[0 5 ] ^gftw 1 (Df^tJMvm^tt'WzmBZTik 
[06] *^«cDiii«jfM^K(o— w*7jk-rwmm~c$> 
[07 ] 1 rffic»/hj^ffiniE«^rffn9T 

40 

[08 ] »|«ltffll^Wttlfi3R«)^ hSffc* 
[09] *JIW3r©«^iB(D^*mr««Ba'C* 
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[010] ggaSWaro-r Utrs? 3 >*^«:tf *>tc#><D 
[0 11] t^©»^*fflSR^**rWSH"C**. 

[012] *miictevzmm&m<D^(D®ftmft& 

£*rr0r£>& o 

[ff-^Ot&BJ] 

1 Stt 

2. 3 i^ii 

4 ismtfefflg 

5 *^&HilH5 

5 0 ftmm 

6 0 HT-Skta^ 

6 1 'J77 # L/-h 

6 2 3tf## 

6 3 ^7Xl($ 
6 4 

6 5 ydf^ty^r 

66 

6 7 

6 8 ff*fi!E« 

6 9 mttMB* 

7 0 

7 1 mm 

7 2 msKU* 

7 3 iS&EE®S 

74 r^-pss 

7 5 

7 6 
77 

9 1 g# 

9 2,9 3 

9 4 WVttNfll 

97 ©Pai^g 

9 8 D x n K*tl£T Stf^r^EiK 

9 9 Dyn *3W*rtlBIR 

1 0 I Wfrrt^fc 

102 ^SlHlgS 

1 0 3 fflmm& 

1 0 4 is? h bS?X# 

105 ^>^^e»j 

106 miftJHMHft 

107 SEMt-9IK£S 

vx, va mjgmsm 
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